the material. Thus, controlling the oxidative state of the GO it is possible, in principle, to modulate the osteogenic process and the bone mineral density distribution. In this study, we laser-printed GO surfaces in order to obtain both a local photo/thermal GO reduction and the formation of nano-wrinkles along precise geometric pattern. Calvarial-derived Mesenchimal Stem cells (CMSC) were isolated in primary culture from skull calvarial fragments and their behaviour was characterized on GO patterns. Initially, after cells adhesion on the surface, stem cells migrated and accumulated on the reduced/wrinkled surface. When the local density of the stem cells on the reduced stripes was high, cells started to proliferate and occupy the oxidized/flat area. The designed surfaces morphology guided stem cell orientation and the reduction accelerated differentiation. Furthermore, the reduced nano-wrinkles greatly inhibited the growth of S. aureus. We propose a promising laser-printing technology for tissue engineering and regenerative medicine, based on graphene to enhance cell growth and differentiation in a controlled way. We show that by adjusting the laser emission is possible to finely tune the GO reduction and shape substrate landscape to spatially control bone regeneration and microbial infection. This strategy can offer a revolution in present and future trends of medicine and surgery. Interest in the development of biocompatible and biodegradable polymer matrices has increased with their usability in wide range. Artificial polymer based fibrous scaffolds resemble to the native extracellular matrix. Electrospinning technique enables the possibility to prepare a wide variety of matrices built of fibers in the nano or micrometer diameter range. These matrices can be tailored for tissue engineering, however the use of water soluble polymers is inappropriate because of their fast dissolution in biological fluids. By utilizing reactive electrospinning, chemically cross-linked gel fibers can be created which without enzymatic or chemical degradation will not dissolve in physiological conditions. Poly(amino acid)-based polymers that have desirable chemical, mechanical and biological properties have recently emerged as promising new class of biomaterials. The aim of our research was to make poly(amino acid) based scaffolds available for tissue engineering. In the present work have utilized the anhydrous form of poly(aspartic acid), the poly(succinimide) as base polymer. To prevent the polymer fibers from early dissolution poly(succinimide) molecules were grafted by thiol side chains. During the electrospinning process at cross-linking reaction took place between these side chains. For the characterisation AFM, SEM, IR was used. Investigation of swelling behaviour due to the change of pH was carried out on the macroscopic matrix of nanofibers. It was followed by in vivo experiments on 6-6 albino rats for 72 h and 1 week period. We found that the fiber matrix hydrolise in 72 hours and turns into poly(aspartic acid) based hydrogel matrix and degrades in 1 week. Histology showed no inflammation and irritation. These preliminary experiments proved biocompatibility and biodegradability of our material. Biopolymers represent one of the leading sectors for bio-based products. Their expected growth is foreseen to be significant within the next 4 years. Polyhydroxyalkanoates (PHAs) represent a class of optically active biodegradable polyesters, accumulated by numerous bacteria as discrete intracellular granules or as net-like extracellular structures.PHAs are biodegrade to harmless products and non-toxic materials. Additionally, they are highly versatile and have a broad range of physicochemical properties, depending on monomer composition. Typically scl-PHA has properties close to conventional plastics such as polypropylene or polyethylene, while mcl-PHA has elastomeric properties. One of the appealing features of PHA is its biodegradability, which gained the biopolymer interest as a potential alternative to traditional petrochemical plastics. One of greatest advantages of PHAs over other biodegradable polymers is their ability to degrade under both aerobic and anaerobic conditions. Biodegradation is defined as a set of chemical reactions through which macromoleclues are broken down into smaller molecules by different microorganisms. PHAs are excellent biocompatible materials due to the lack of toxicity against human tissues and blood. In vivo tests have shown that these polyesters are biocompatible to osteoblastic and epithelial cells. PHA is a product of cell metabolism, and together with the fact that 3-hydroxy butyric acid (the product of degradation) is normally present in the blood at concentrations between 0.3 and 1.3 mmol l-1 it creates potential medical applications in wound management, implants for tissue engineering and drug delivery.The main goal of research project is to produce a range of novel functionalized polymers to be used in infected wound treatment, for production of implant coatings and tissue regeneration scaffolds. Many researches have been dedicated to the comprehension of the mechanisms underlying the dynamical arrest of gelling systems due to their involvement in several technological fields, from food to biotechnology. In particular, the attention is focused on the structural organization characterizing the final gelled state. The question about a unifying point of view for colloidal gelation, colloidal glass transition and chemical gelation is still unanswered. In the present work, we have studied the rheological properties of solutions containing few percent of pectin and increasing concentration of sucrose, from 0 to 65% w/w, with the aim of rheologically investigating the role of the co-solute on the gelation properties of the polysaccharide. Our data suggest that sucrose plays a crucial role in governing the structural characteristics of high methoxyl pectin macroscopic gelation in a way that is extremely sensitive to small co-solute concentration changes. The time evolution of the mechanical properties is in both qualitative and quantitative terms strictly affected by the sucrose presence and the transition from sol to gel state occurs when the excluded volume effects and the attractive interactions are able to create a three-dimensional network by freezing the polymer dynamics, as it occurs in attractive glasses or weakly attractive colloidal dispersions.
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